ADAPTIVE SUPPLY VOLTAGE BODY BIAS 
APPARATUS AND METHOD THEREOF 
Inventor: Oscar Ming Kin Law 
Atty. Docket No.: 00100.04.0002 



102 

<3_ 



MASTER 
CONTROL 



vllO 



OPERATION 
STATE VALUE 



12- 



V116 



104 



DYNAMIC VOLTAGE 
SUPPLIER 



106 



V118 



ADAPTIVE BODY BIASER 



114 



V120 



108 



MULTIPLE 
THRESHOLD 
VOLTAGE 
DEVICES 



100 



122 



FIG. 1 



130 132 



134 



108 



VTj 


VT 2 


VT 3 


VT 4 


VT 5 


VT 6 


VT ? 


VT 8 


VT 9 



FIG. 2 



144 



102 



MASTER 
CONTROL 



V110 



OPERATION 
STATE VALUE 



ADAPTIVE SUPPLY VOLTAGE BODY BIAS 
APPARATUS AND METHOD THEREOF 
Inventor: Oscar Ming Kin Law 
Atty. Docket No.: 00100.04.0002 



142 



146 



FREQUENCY MONITOR 



104 
> 



DYNAMIC SUPPLY 
VOLTAGE CIRCUIT 



V116 



106 



V118 



ADAPTIVE BODY BIAS 
CIRCUIT 



140 



114 



V120 



V122 



MULTIPLE 
THRESHOLD 
VOLTAGE 
DEVICES 

s 

108 

138 



FIG. 3 



110 



114 



120 



15 U 

154 



OPERATION STATE VALUE 


SUPPLY VOLTAGE 


BODY BIAS 


SUPER CHARGE 


VddH 


VbbHl 


HIGH PERFORMANCE 


VddH 


VbbH2 


MODERATE PERFORMANCE 


VddL 


VbbLl 


LOW PERFORMANCE 


VddL 


VbbL2 


STANDBY MODE 


VddX 


VbbX 



FIG. 4 



ADAPTIVE SUPPLY VOLTAGE BODY BIAS 
APPARATUS AND METHOD THEREOF 
Inventor: Oscar Ming Kin Law 
Atty. Docket No.: 00100.04.0002 



140 



142 

> 



144 



146 



FIG. 5 



HIGH VT 
VDD 



186 



188 

VPB' 



182 



LOWVT 
VDD 



194 



196 

-L— VPB 



192 



190 



VNB' 



198 



VNB 



S7 \7 

FIG. 6 



ADAPTIVE SUPPLY VOLTAGE BODY BIAS 
APPARATUS AND METHOD THEREOF 
Inventor: Oscar Ming Kin Law 
Atty. Docket No.: 00100.04.0002 




200 



GENERATING A SUPPLY VOLTAGE 
INDICATOR AND A BODY BIAS 
INDICATOR IN RESPONSE TO AN 
OPERATION STATE VALUE 



V202 



GENERATING A SUPPLY VOLTAGE 
IN RESPONSE TO THE SUPPLY 
VOLTAGE INDICATOR 



V204 



GENERATING A BODY BIAS 
VOLTAGE IN RESPONSE TO THE 
BODY BIAS INDICATOR 



V206 



PROVIDING THE SUPPLY VOLTAGE 
AND THE BODY BIAS VOLTAGE TO 

A PLURALITY OF COMPUTING 
DEVICES, EACH OF THE COMPUTING 
DEVICES HAVING ONE OF A 
PLURALITY OF THRESHOLD 
VOLTAGES 




FIG. 7 



ADAPTIVE SUPPLY VOLTAGE BODY BIAS 
APPARATUS AND METHOD THEREOF 
Inventor: Oscar Ming Kin Law 
Atty. Docket No.: 00100.04.0002 



<^START2>V220 



1 


r 


DIVIDE PROCESSING 
ELEMENT INTO 
SECTIONS 


1 





V222 



SUBDIVIDE SECTION 

INTO COMPUTING 
DEVICES BASED ON A 
THRESHOLD VOLTAGE 



V224 



228 



RECEIVE OPERATING 
MODE INDICATOR 



226 

£ 

SET SUPPLY VOLTAGE 
(VDD) AND BODY BIAS 
VOLTGAE (VBB) 



230 



GENERATE SUPPLY 
VOLTAGE INDICATOR 
AND BODY BIAS 
INDICATOR 



MONITOR FREQUENCY 
OF COMPUTING 
DEVICES TO ADJUST 
PROCESS VARIATION 



V232 




c^Z END Z^ 238 



FIG. 8 



